ABSTRACT. An attempt is made to investigate the rotatory vibration of a sphere of higher order viscoelastic solid considering higher order strain rate and stress rate. The general frequency equation is obtained for this type of vibration of a sphere. As a special case of this analysis, the frequency equations for the fin'st order and the second order viscoelastic solids are derived. It is shown that the classical frequency equation for an isotropic elastic solid follows from this analysis.
1.

INTRODUCTION.
Hopkins has made an extensive study on the problem of dynamic expansion of cavities in elastic solids. Considerable work has been done on the theory of wave propagation in elastic solids and this work is available in many books including Nowacki [2] , Eringen and Suhubi [3] , Ewing et al. [4] . In addition, several authors including Sengupta and Roy [5] [6] , Sharpe [7] , Jeffreys [8] , and Kawasomi and Yosiyama [9] have considered various problems of propagation of waves in an infinite elastic solid medium due, to pressure applied on a spherical cavity within the medium. On the other hand, Chakrabarty [10] has discussed the rotational waves in a visco-elastic medium due to a twist on a spherical cavity. Bhattacharyya and Sengupta 11 have investigate the disturbances produced in a viscoelastic medium of higher order due to impulsive forces acting on the surface of a spherical cavity within the medium. Further, Sengupta and his associates [12] [13] [14] have studied the problem of rotatory vibration of a sphere of viscoelastic solid. In spite of a vast literature on the subject, relatively less attention has been given to the effects of viscosity, nonhomogeneity and gravity on the wave motions in a viscoelastic solid medium. Putting the value of (r) from equation (2.20) []
